























































































































































































































































































































Appendix II : Demersal survey: fish collections 97 Golfo Dulce - Fish part | Appendix
[ date stat.  gear species B(Y) [g] B [g/m2) A (1) A [/m2] P.[g/m2) size range [cm) m. w.
Porichthys margaritatus 28 0,013439 10 0,004800 0,010177 58..84 2,80
Pronotogrammus eos 41 0,019678 1 0,000480 0,007220 17,8 41,00
Symphurus alligomeras 74 0,035517 9 0,004320 0,020109 11,2..13,7 8,22
Symphurus callopterus 295 0,141589 24 0,011519 0,071917 8,9...12,7 12,29
Symphurus sp. 2 0,000960 1 0,000480 0,000796 8 2,00
Synchiropus sp. 12 0,005760 8 0,003840 0,005162 4,8..6,2 1,50
Zalieutes elater 10 0,004800 2 0,000960 0,003108 5,584 5,00
Inml 6665,06 3,198972882 774 0,371490281 l,3576!74m 8,61
1112.1993 H gsn  Achirus scutum 7 0,000086 1 0,000012 0,000051 8 7,00
Anchoa ischiana 168 0,002073 13 0,000160 0,001039 10,7...12,6 12,92
Carangoides otrynter 1300 0,016044 5 0,000062 0,003575 243..34,4 260,00
Caranx caninus 375 0,004628 1 0,000012 0,000934 30,7 375,00
Caranx vinctus 5500 0,067880 28 0,000346 0,016315 ... 196,43
Diplectrum pacificum 150 0,001851 1 0,000012 0,000479 213 150,00
Eucinostomus argenteus 959,2 0,011838 17 0,000210 0,003985 123...16
Himantura pacifica 7800 0,096267 2 0,000025 0,010325 53 120 3900,00
Narcine brasiliensis 2700 0,033323 4 0,000049 0,005739 27,1..36 675,00
Pomadasys panamensis 425 0,005245 3 0,000037 0,001377 .. 141,67
Pseudopeneus vancolensis 200 0,002468 4 0,000049 0,000858 10,5...17,6 50,00
Selene oerstedii 750 0,009256 2 0,000025 0,001868 32,3323 375,00
Selene peruviana 200 0,002468 1 0,000012 0,000590 142 200,00
Sphaeroides annulatus 27 0,000333 1 0,000012 0,000137 11,2 27,00
Synodus sechurae 95 0,001172 4 0,000049 0,000499 5,7...19,5 23,75
Urotrygon aspirura 150 0,001851 2 0,000025 0,000577 9 11 75,00
Urotrygon chil 15 0,000185 2 0,000025 0,000107 11,1 14 7,50
[sum 20821,2_ 0,256972539 91 0,00112311 __0,048455096) 228,80
11.12.1993 I gsn  Anisostremus dovii 350 0,004320 2 0,000025 0,001071 23,1203 175,00
Argentina alicea 325 0,004011 14 0,000173 0,001716 145..16,7 23,21
Bollmania stygmatura 8,58 0,000106 2 0,000025 0,000071 5,96,3
Carangoides otrynter 150 0,001851 1 0,000012 0,000479 25,2 150,00
Caranx vinctus 4000 0,049367 17 0,000210 0,011301 22..30,2 235,29
Chlorophtalmus mentis 30,32 0,000374 I 0,000012 0,000149 9,1
Cynoscion nannus 150 0,001851 2 0,000025 0,000577 21,1 264 75.00
Diplectrum pacificum 43 0,000531 1 0,000012 0,000192 15,5 43,00
Eucinostomus argenteus 225 0,002777 4 0,000049 0,000935 12,8...16,2 56,25
Monolene maculipinna 45 0,000555 25 0,000309 0,000474 10,8...16,2 1,80
Peristedion barbiger 47 0,000580 10 0,000123 0,000382 83..13 4 4,70
Physiculus nematopus 225 0,002777 27 0,000333 0,001567 7,5...12,7 833
Pontinus sierra 150 0,001851 13 0,000160 0,000957 5...17,5 11,54
Pronotogrammus eos 250 0,003085 7 0,000086 0,001175 11,3...17,8 3571
Trichiurus nitens 400 0,004937 18 0,000222 0,002137 32.47 22.22
Zalieutes elater 8 0,000099 1 0,000012 0,000056 89 8,00
[sum 64069  0,079073126 145 0,001789571 _ 0,023238765| 44,19
11.12.1993 1(2) gsn  Argentina alicea 438282 0,081138 2 0,000037 0,010168 14.8..17,4 2191,41
Bolimania chlamydes 43.29 0,000801 3 0,000056 0,000390 5.2...11,1 14,43
Bolimania synatura 8,19 0,000152 1 0,000019 0,000086 8,19
Caranx vinctus 263,25 0,004873 1 0,000019 0,001082 27 263,25
Chlorophtalmus mentus 3100.5 0,057399 107 0,001981 0,023129 8,5..18 28,98
Diplectrum euryplectrum 702 0,012996 1 0,000204 0,004231 12,5 17,6 63,82
Engyophrys sanctilaurentii 14,04 0,000260 1 0,000019 0,000127 11,2 14,04
Hemanthias signifer 17 0,002166 2 0,000037 0,000722 15,2 16,9 58,50
Kathestoma averuncus 63,18 0,001170 2 0,000037 0,000460 7.4..12.4 31,59
Lophiodes spilurus 234 0,004332 4 0,000074 0,001444 84..163 58,50
Monolene maculipinna 1023.75 0,018952 n 0,001314 0,009220 10,2...16,7 14,42
Mustelus lunulatus 2223 0,041154 1 0,000019 0,005137 83 2223,00
Neobithytes stegiferoides 429975 0,079600 188 0,003480 0,034191 8.8..17 22,87
Ophisoma prorigen 555,75 0,010288 ] 0,000204 0,003568 17,5...31 50,52
Peristedon barbiger 476,19 0,008816 83 0,001537 0,005501 56..146 5,74
Physiculus nematopus 5206.5 0,096387 219 0,004054 0,040970 8,7. 17,5 23,77
Pontinus sierra 8570,25 0,158659 598 0,011071 0,077315 4,1..16,6
Pronotogrammus eos 2398.,5 0,044403 70 0,001296 0,017100 9,2...19,5 3426
Symphurus allpoterus 146,25 0,002707 8 0,000148 0,001235 10,8..12,3 18,28
Symphurus sp 14,04 0,000260 3 0,000056 0,000171 11,7 13,5 468
Synoscium nannus 12168 0,225264 135 0,002499 0,066815 10,5...25,5 90,13
[sum_ 46010 0,851778 1521 0,024363 0,303064) 30,25
11121993 J gsn  Dasyatis longus 18000 0,222154 1 0,000012 0,015766 1800 18000,00
Diodon hystrio 3225 0,039803 6 0,000074 0,007290 152..31 537,50
Diplobates ommata 350 0,004320 3 0,000037 0,001195 17,5215 116,67
Lutjanus peru 775 0,009565 30 0,000370 0,003976 19,2 .36 25,83
Mustrellus danulatus 33984 0,419426 32 0,000395 0,063915 6,2..22
Octopus sp 1 0,000012 "
Peristedion crustosum 130 0,001604 20 0,000247 0,000968 7,1...13,5 6,50
Pharantias colonus 425 0,005245 10 0,000123 0,001906 42,50
Phistularia sp. 650 0,008022 1 0,000012 0,001396 100,9 650,00
Rypticus bicolor 225 0,002777 1 0,000012 0,000643 23,7 225,00
Sphaeroides annulatus 2600 0,032089 30 0,000370 0,009619 37 39,5 86,67
Sphaeroides lobates 12,1 0,000149 26 0,000321 0,000184 19..32 0,47
[sum 60376,1 0,745153965 161  0,001987041 0,10685704ﬂ 375,01




Appendix II : Demersal survey: fish collections 98 Golfo Dulce- Fish part | Appendix
Qm stat. gear species B(t)[g] B [g/m2) A (1) A [/m2] P.lg/m2] size range [cm] m. w. [g] l
12.12.1993 K gsn  Antennarius avalensis 525 0,006479 1 0,000012 0,001194 18,8 525,00
Bellator xenisma 3 0,000037 1 0,000012 0,000028 6,5 3,00
Diplectrum labarum 1350 0,016662 114 0,001407 0,008548 8,4..17,3 11,84
Eucinostomus gracilis 14250 0,175872 696 0,008590 0,077834 10,8..17 4 20,47
Eugerres aurelus o 2 0,000025 ’
Prionotus sp. 42 0,000518 1 0,000012 0,000189 15,7 42,00
Sphaeroides annulatus 10 0,000123 1 0,000012 0,000066 8,2 10,00
! Synodus scituliceps 275 0,003394 3 0,000037 0,001002 25,325,3 25,7 91,67
Imn 16455  0,203085467 819 0,010107991 0,08.!6]77‘1 20,09
12.12.199 L gsn  Calamares 1 0,000012 5
Camarones rojos 650 0,008022 248 0,003061 0,006185 ...
Cynoscium nannus 1000 0,012342 112 0,001382 0,006834 5,7...18,8 8,93
Engraulidae 15 0,000185 1 0,000012 0,000089 4,2
Eucinostomus gracilis 1300 0,016044 56 0,000691 0,006864 8...15,7 23,21
Myctophidae 195 0,002407 168 0,002073 0,002312 3,4..6,5 1,16
Ophichthidae 1500 0,018513 1 0,000012 0,002570 ... 1500,00
Porichthys sp. ] 0,000012 6,5
[sum 4660 0,057513 587 0,007245 0,024853| 7.94
12.12.1993 M gsn  Ballmania chlamydes 89 0,001098 42 0,000518 0,000897 4,2...12 2,12
Bregmaceros sp. 1500 0,018513 1 0,000012 0,002570 6,2 1500,00
Cithorichthys platophrys 12 0,000148 4 0,000049 0,000110 8,99,29,69,7 3,00
Cynoscium nannus 15000 0,185128 509 0,006282 0,074258 6,6...18,3 29,47
Diplectrum lavarum 6200 0,076520 290 0,003579 0,033471 8..15,4 21,38
Pontinus sierra 575 0,007097 63 0,000778 0,003906 4,9...13,0 9,13
Porichthys margaritatus 275 0,003394 70 0,000864 0,002346 4,5..9,8 8,93
Prionotus albirostris 150 0,001851 39 0,000481 0,001287 4,8..8,5 3,85
Pronotogrammus eos 29 0,000358 3 0,000037 0,000194 10,5114 11,5 9,67
Symphurus callopterus 8,73 0,000108 1 0,000012 0,000060 9,7
Synodus sechurae 23 0,000284 1 0,000012 0,000122 15,7 23,00
Trichiurus nitens 7 0,000086 1 0,000012 0,000051 26,5 7,00
Umbrina bussingii 125 0,001543 5 0,000062 0,000647 11,7...13,6 25,00
|sum 23993,73 0296127 1029 0,012700 0,119919]
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r date Sta. gear species B(t) [g] B [g/m2] A (1) A [/m2) P [g/m2) size range [cm] m. w.
10.02.1994 B bk  Cynoscion nannus 179 0,085913 1 0,000480 0,021173 13 179,0
Porichthys greeni 2.7 0,001296 1 0,000480 0,000991 6,7 2,7
|sum 181,7  0,087209023. 2 0,00095992  0,022164397|
10.02.1994 (o} bk  Cynoscion nannus 28,7 0,013775 2 0,000960 0,006710 12...12,3 144
Symphurus leei 243 0,011663 3 0,001440 0,006630 8,9...12 8,1
[sum 53 0,025437965 5 0,00239981  0,013340372]
10.02.1994 D bk  Bellator xenisma 5 0,002400 1 0,000480 0,001554 7,3 50
Bollmannia chlamydes 6 0,002880 4 0,001920 0,002581 4,8...7,6 1,5
Diapterus perivianus 1300 0,623950 8 0,003840 0,157841 20,2.. 24,5 162,5
Diplectrum macropoma 62 0,029758 5 0,002400 0,015079 8,2...13,1 12,4
Eucinostomus argenteus 125 0,059995 3 0,001440 0,021917 15,4.. 15,7 41,7
Gymnothorax equatrialis 350 0,167987 5 0,002400 0,053346 27,5..47 70,0
Porichthys greeni 38 0,018239 6 0,002880 0,011080 5,5...10,8 6,3
Symphurus atramentatus 9.3 0,004464 1 0,000480 0,002445 11,4 93
Symphurus melastomateca 24 0,011519 6 0,002880 0,007922 7.8..9.6 4,0
Synodus evermanni 25 0,011999 3 0,001440 0,006769 9,5...12 83
Synodus scituliceps 150 0,071994 8 0,003840 0,032628 9,8...18,5 188
|sum 2094,3  1,005183585 50 0,02399808  0,313161305]
10.02.1994 E bk  Diplectrum eumelum 6,6 0,003168 1 0,000480 0,001903 8,7 6.6
Diplectrum macropoma 91 0,043677 1 0,000480 0,012921 198 91,0
[sum 97,6  0,046844252 2 0,00095992  0,014824467)
10.02.1994 F bk  Syacium latifrons 35 0,016799 2 0,000960 0,007756 11,9...13 .4 17,5
Symphurus atramentatus 15 0,007199 3 0,001440 0,004662 8,4..9,4 5,0
[sum 50 0,02399808 5 0,00239981  0,012418333]
10.02.1994 G bk  Bollmannia chlamydes 59 0,028318 8 0,003840 0,016511 9,2..9,7 74
Gymnothorax sp. (new species) 125 0,059995 1 0,000480 0,016291 45 125,0
Hemanthias peruanus 78 0,037437 2 0,000960 0,013922 16,1..16,7 39,0
Kathetostoma averruncus 47 0,022558 2 0,000960 0,009619 9.3..9.8 235
Lophiodes spirulus 28 0,013439 2 0,000960 0,006590 10...10,3 14,0
Monolene asaedai 44 0,021118 6 0,002880 0,012332 9,2.. 11 53
Monolene maculipinna 300 0,143988 28 0,013439 0,075899 .. 10,7
Neobythes stelliferoides 130 0,062395 15 0,007199 0,034828 7,6...12,6 87
Ophichthys sp. b 50 0,023998 1 0,000480 0,008346 37 50,0
Ophistoma prorigerum 58 0,027838 2 0,000960 0011215 21,8.24,1 290
Peristedion barbiger 10 0,004800 2 0,000960 0,003108 9,7..10,3 50
Peristedion crustosum 29 0,013919 6 0,002880 0,009096 7,3...11,6 438
Physiculus nematopus 600 0,287977 50 0,023998 0,147224 .. 12,0
Pontinus sierra 950 0,455964 82 0,039357 0,235328 ... 11,6
Porichthys greeni 20 0,009599 S 0,002400 0,006602 7,1..8,5 40
Pronotogrammus eos 723 0,347012 32 0,015359 0,149544 . 22,6
Rhynchoconger nitens 75 0,035997 11 0,005280 0,021438 14..20 6.8
Symphurus callopterus 39 0,018719 3 0,001440 0,009365 11,8..13,9 13,0
Symphurus gorgonae 347 0,001665 1 0,000480 0,001190 8,6
Symphurus leei 28 0,013439 2 0,000960 0,006590 9,6...16,8 140
Symphurus oligomerus 750 0,359971 58 0,027838 0,180354 ... 12,9
Synchiropus atrilabi 8 0,003840 4 0,001920 0,003184 54.62 20
l!lllll 4154.47 1,993986081 323 0,1550276 0,978577053]
10.02.19%94 H bk  Achirus scutum 11 0,005280 1 0,000480 0,002763 8,3 11,0
Cyclopsetta panamensis 2500 1,199904 1 0,000480 0,145112 6,5 2500,0
Rypticus nigripinnis 17 0,008159 1 0,000480 0,003797 11,9 17,0
Sphaeroides lobatus 400 0,191985 1 0,000480 0,038081 24,7 400,0
Syacium latifrons 42 0,020158 30 0,014399 0,018408 1,6...8 14
Synchiropus atrilabiatus 4 0,001920 2 0,000960 0,001592 5..6,7 20
Synod itulicep 72 0,034557 5 0,002400 0,016818 4,7 .18 14,4
[sum 3046 1,461963043 41_0,01967843  0,226571374]
1102.1994 H gsn  Albula nemoptera 2800 0,034557 6 0,000074 0,006575 374..436 466,7
Antennarius avalonis 47 0,000580 1 0,000012 0,000205 11,5 47,0
Arius platypogon 750 0,009256 1 0,000012 0,001549 483 750,0
Caranx caballus 225 0,002777 1 0,000012 0,000643 27,7 2250
Caranx otrynter 10500 0,129590 16 0,000197 0,022489 656,3
Caranx speciosus 7850 0,096884 2 0,000025 0,010373 67..70,5 39250
Cyclopsetta panamensis 525 0,006479 6 0,000074 0,001937 12,1...26,7 87,5
Dasyatis longus 6866,13 0,084741 1 0,000012 0,007802 76 (width) 6866, 1
Diodum histrio 1300 0,016044 1 0,000012 0,002315 22,5 1300,0
Diplectrum pacificum 500 0,006171 5 0,000062 0,001780 17,9..21,6 100,0
Eosinistomus argentinus 200 0,002468 49 0,000605 0,001688 ... 4,1
Lutjanus guttatus 3900 0,048133 13 0,000160 0,010319 . 300,0
Narcine brasiliensis 7600 0,093798 4 0,000049 0,012216 44,5...58,5 (width) 1900,0
Pomadasys branickii 2200 0,027152 12 0,000148 0,006649 . 1833
Prionotus birrostratus 1 0,000012 0,000000 ...
Prionotus ruscarius 550 0,006788 3 0,000037 0,001662 18,3..29.8 1833
Rhipticus negropinnis 375 0,004628 8 0,000099 0,001638 10,9...19 46,9
Sphaeroides annulatus 1500 0,018513 2 0,000025 0,003099 7,7..41,6 750,0
Sphaeroides lobatus 6400 0,078988 14 0,000173 0,015113 4571
Synodus sechurae 130 0,001604 6 0,000074 0,000699 8,7...19,7 21,7

I:llm 54218,13  0,669153101 152 0,00187596 0,]08751229]
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| date sta. gear species B(t) [g] B [g/m2) A()  Alm2] _P [p/m2) size range [em] mwlg |
12,02 1994 I(2) gsn  Bollmannia chiamydes 6 0,000074 1 0,000012 0,000046 10,3 6,0
Bregmacerus batimaster 1,5 0,000019 1 0,000012 0,000017 4,6 1,5
Lophiodes caulinaris 350 0,004320 5 0,000062 0,001372 25,7 70,0
Peristedion barbiger 400 0,004937 27 0,000333 0,002384 89...152 148
Peristedion crustosum 26 0,000321 5 0,000062 0,000206 7,8...11,4 $2
Physiculus nematopus 7 0,000086 1 0,000012 0,000051 9,3 7.0
Pontinus sierra 28 0,000346 3 0,000037 0,000189 6,9...11,5 93
Raja velezi 1800 0,022215 6 0,000074 0,004762 32,8..41,4 300,0
Umbrina bussingii 300 0,003703 1 0,000012 0.000794 32 3000
[sum 2918,5  0,036019747 50 0,00061709 0,0098202|
11021994 M gsn  Bellator xenisma 43 0,000053 1 0,000012 0,000036 6,6 43
Citharichthys platophrys 7 0,000086 1 0,000012 0,000051 9,2 7.0
Cyclopsetta panamensis 250 0,003085 1 0,000012 0,000695 28,4 250,0
Dasyatis longus 3600 0,044431 1 0,000012 0,004869 53 (width) 3600,0
Diplectrum labarum 175 0,002160 4 0,000049 0,000779 12,3...17 43,8
Epinephelus niphobles 1125 0,013885 7 0,000086 0,003523 19.2.24 160,7
Hippocampus ingens 9,5 0,000117 1 0,000012 0,000064 16 95
Monolene maculipinna 50 0,000617 1 0,000012 0,000215 14 50,0
Mustelus lunulatus 4250 0,052453 L 0,000062 0,008488 76...106 850,0
Narcine brasiliensis 225 0,002777 1 0,000012 0,000643 14,5 (width) 225,0
Peprilus snyderi 500 0,006171 3 0,000037 0,001550 22,5...25,7 166,7
Porichthys greeni 25 0,000031 1 0,000012 0,000024 6,9 2.5
Raja velezi 3975 0,049059 4 0,000049 0,007611 16,2...71,5 (width) 9938
Synodus evermanni 34 0,000420 2 0,000025 0,000195 13,3...15,2 17,0
Zapteryx exasperata 225 0,002777 1 0,000012 0,000643 16,2 (width) 225,0
I:um 144323 0,178121567 34 0,00041962 0.0293!7376]
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Golfo Dulce Sierpe Terraba Golfo de Nicoya
Species CIDIEIFIGIH[I [UIkKILIMIN]OIPIQIR Is [T | 31] 51] 54] 521 53] 6] 60] 30| 35/ 1] 45] 43

CRUSTACEA REPTANTIA |

Calappa saussurei X
Cadllinectes arcuetus X X X X
Callinectes toxotes X
Darcanus sinistripes X X X X
Ethuba cilliatifrons X X X
Euphylax robustus X
Evibacus princeps X

Hepatus kossmanni X X X X
Hypoconcha panamensis X

Kiacantha hancocki X
Kiacantha schmitti X X
Leiolambrus punctatissimus X
Lithadia sp. X
Maiopsis panamensis X
Microphrys sp. X X
Mitrax sinensis ‘ X
Munida sp. 1 X |X X X X | X
Pagurus gladius | X
Pagurus sp. [
Paradasygius depressus X X X X
Parthenope exilipes
Parthenope sp. X
Persephona orbicularia
Petrochirus californiensis
Pilumnus townsendi X
Pinnixa sp. 1 X X
Pinnixa sp.2 X
Pinnixa sp.3 X
Portunus arcatus X
Portunus asper X X X X X X X
Portunus iridescens |

Portunus xanthusi
Pylopagurus sp.1 X ; X
Pylopagurus sp.2 | X X
Pyromaia sp. i i X
Quadrelle nitida f X
Randallia buligera | Ix

Ranonoides benedicci X X X X
Solenolambrus arcuatus X

Stenocionops sp. i X
Stenocionops triangulara ! X
Stenorhynchus debilis X X
... trias sp. X

KX | X (X
x
>

CRUSTACEA
STOMATOPODA

Lysiosquilia swetti X | X
Pseudorasquilla similis X |

Squilla aculeata X ‘ X X X [X [X
Squilla biformis X X |X X X X |
Squilla bigelowi X X X X
Squilla mantoidea X |[X
Squilla panamensis | X
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Golfo Dulce Sierpe Terraba Golfo de Nicoya
Species Clple|rlc[H kL IM|NTo P |@IR [s Jr | 31] 51 54] 52] 53 6] 60] 30 35[ 1] 45[ 43

CRUSTACEA NATANTIA

PENEIDOS

Penaeus stylirostris X

Sicyonia picta X X X

Solenocera agassizii X X X
Solenocera mutator X
Trachipenaeus facea X
Trachipenaeus pacificus i X

XXX
XXX

CRUSTACEA NANTANTIA

CARIDEOS

Lysmata califomica X

Pantomus affinis X

Plesionika mexicana X X X

Lismata sp. X

CRUSTACEA REPTANTIA

Acanthocarpus sp. X

Munida sp.1 X X X

Munida sp.2 X X

Microphrys sp. X

Collodes sp. X

Heterocrypta macrobrachia X

Hypoconcha pawamensis X

Portunus iridescens X

Portunus asper X

Mursia gaudichandi X X

Cancer johngarthi X

Hepatus kossmanni

Persephona orbicularia

X |X|X

Porcellana cancrisocialis

Cadllinectes arcuatus X

Dardanus sinitripes X

Pylopagurus sp.1 X

Pylopagurus sp.2 X

CRUSTACEA

STOMATOPODA

Squilla biformis X

Squilla bigelowi X
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h‘lo. species frequency |

1 Achirus scutum 1 57
2 Albula nemoptera 1 58
3 Antennarius avalonis 1 59
4 Arius platypogon 1 60
5 Bellator xenisma 2 61
6  Bollmannia chlamydes 3 62
2 Bregmacerus batimaster 1 63
8  Caranx caballus 1 64
9  Caranx otrynter 1 65
10  Caranx speciosus 1 66
11 Citharichthys platophrys 1 67
12 Cyclopsetta panamensis 3 68
13 Cynoscion nannus 1

14  Dasyatis longus 2

15  Diapterus perivianus 1

16  Diodum histrio 1

17  Diplectrum eumelum 1

18  Diplectrum labarum 1

19  Diplectrum macropoma 2

20 Diplectrum pacificum 1

21  Eosinistomus argentinus 1

22  Epinephelus niphobles 1

23 Eucinostomus argenteus 1

24  Gymnothorax equatrialis |

25  Gymnothorax sp. (new species) 1

26  Hemanthias peruanus 1

27 Hippocampus ingens 1

28  Kathetostoma averruncus 1

29  Lophiodes caulinaris 1

30 Lophiodes spirulus 1

31 Lutjanus guttatus 1

32 Monolene asaedai 2

33 Monolene maculipinna |

34  Mustelus lunulatus 2

35 Narcine brasiliensis 1

36  Neobythes stelliferoides 1

37  Ophichthys sp. b 1

38  Ophistoma prorigerum 1

39  Peprilus snyderi 2

40  Peristedion barbiger 2

41  Peristedion crustosum 2

42  Physiculus nematopus 1

43 Pomadasys branickii 2

44  Pontinus sierra 4

45  Porichthys greeni 1

46  Prionotus birrostratus 1

47  Prionotus ruscarius 1

48  Pronotogrammus €os 2

49  Raja velezi 1

50  Rhipticus negropinnis 1

51  Rhynchoconger nitens 1

52 Rypticus nigripinnis 1

Symphurus atramentatus
Symphurus callopterus
Symphurus gorgonae
Symphurus leei
Symphurus melastomateca
Symphurus oligomerus
Synchiropus atrilabiatus
Synodus evermanni
Synodus scituliceps
Synodus sechurae
Umbrina bussingii
Zapteryx exasperata
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1 Achirus lucinerae 1 57  Epinephelus niphobles 1
2 Achirus mazaflatus 2 58  Etropus crossotus 1
3 Achirus scutum 2 59 Etropus sp. 1
4 Albula nemoptera 1 60  Etropus sp. 1
5 Anchoa lucida 1 61 Eucinostomus argenteus 1
6 Anchoa nasus 1 62 Eucinostomus gracilis 2
7 Anchoa walkeri 1 63 Gerres cinereus 1
8 Ancylopsetta dendritica 1 64 Gymnothorax equatorialis 3
9 Anisostremus dovii 3 65 Gymnothorax sp. 1
10  Antennarius avalones 2 66 Haemulon scuderi 1
11  Antennarius sp. 1 67  Haemulopsis elongatus 1
12 Argentina alicea 1 68  Haemulopsis leuciscus 1
13 Arius dovii 1 69 Hemanthias peruanus 2
14  Arius kessleri 2 70  Hemanthias signifer 4
15  Anus osculus 1 71 Himantura pacifica 1
16  Arius platypogon 2 72 Hippoglossina tetraophthalmus 2
17  Ariussp. a 1 73  Hoplopagrus guntheri 1
18 Arussp. b 1 74  Isopisthus altipinnis 1
19  Anus troschelli 1 75 Kathetostoma averuncus 2
20  Auxissp. 1 76  Lophiodes caulinaris 5
21  Batrachoides sp. 1 77  Lophiodes spirulus 1
22 Bellator gymnostethus 4 78 Lutjanus argentriventis 1
23 Bellator loxias 3 79 Lutjanus guttatus 2
24  Bellator xenisma 5 80  Lutjanus peru 1
25 Bollmannia (new species) 1 81 Menthicirrus nasus 2
26  Bollmannia chlamydes 7 82 Microgobius erectus 2
27  Bollmannia stygmatura 3 83 Monolene maculipinna 1
28  Calamus brachisomis 1 84  Mulloides dentatus 1
29  Caranx caballus 1 85  Mustelus lunulatus 1
30  Caranx caninus 1 86  Myrichthys sp. 1
31  Caranx otrynter 1 87  Narcine brasiliensis 1
32  Caranx speciosus 1 88 Neobithes stelliferoides 2
33  Caranx vinctus 1 89  Neopisthopterus tropicus 1
34  Catherops tuyra 1 90  Ophichthys sp. 1
35  Caulolatius affinis 1 91 Ophictus (new species) 1
36  Cetengraulis mysticetus 1 92 Ophioscon sciera 1
37  Chrophthalmus mento 1 93 Ophioscon sp. 1
38  Citharichthys platophrys 7 94  Ophistoma prorigerum 1
39  Coryphaenoides leucophaeus 1 95  Opisthopterus dovii 1
40  Cyclopsetta panamensis 1 96  Paralabrax loro 1
41  Cyclopsetta querna 3 97  Paralichthys wodmani 2
42 Cyclopsetta sp. 1 98  Paralonchurus dumerilli 1
43  Cyclopsetta sp. (juv.) 1 99  Peprilus snyderi 3
44  Cynoscion albus 1 100  Perissias taeniopterus 1
45  Cynoscion phoxocephalus 5 101  Peristedion barbiger 5
46  Cynoscion sp. 1 102  Peristedion crustosum 1
47  Dasyatis longus 2 103  Physiculus nematopus 4
48  Decodon melasma 1 104  Physiculus rastrelliger 1
49  Diaperus aureolus 1 105  Polydactylus approximans 2
50  Diapterus peruvianus 1 106 Pomadasys sp. 1
51  Diplectrum maximum 1 107  Pontinus sierra 5
52 Diplectrum pacificum 1 108  Pontinus sierra (amarilla) 2
53  Diplectrum rostrum 1 109  Pontinus sierra (rojo) 3
54  Diplobates ommata 2 110 Porichthys greeni 4
55  Engyophris sanctilaurentii 2
56  Epinephelus nigritus 1
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111 Porichthys margaritatus 8 171  Urotrygon sp. ? 1
112 Prionotus albirostris 2 172 Urotrygon sp. b 1
113 Prionotus horrens 5 173  Zalieutes elater 6
114  Prionotus sp. 1 174  Zapteryx exasperata 2
115 Prionotus teaguei 1

116 Pronotogrammus eos 1

117 Raja equatorialis 1

118 Raja velezi 3

119 Rhinobatus leucorhynchus 1

120  Rhynchoconger nitens 2

121  Rya equatorialis 1

122 Sciaenidae 1

123 Scorpaena histrio 1

124  Scorpaena russula 4

125  Seiadeaps troschelli 1

126  Selene brevortii 1

127  Selene oerstedii 1

128 Selene peruviana 2

129  Serranus aequidanus 2

130  Sphaeroides annulatus 2

131  Sphaeroides lobatus 4

132 Stellifer cestocarus 1

133 Stellifer chrysoleuca 1

134  Stellifer illecebrosus 3

135  Stellifer mancorensis 1

136  Stellifer oscitans 1

137  Stellifersp.[ 1

138 Stellifersp.{ 7 1

139 Stellifer sp. 4 1

140  Syacium latifrons 4

141  Syacium ovale 5

142 Syacium sp. | 1

143 Syacium sp. 1

144 Symphurus atramentatus 2

145  Symphurus callopterus 8

146  Symphurus chabaunadi 4

147  Symphurus elongatus 3

148  Symphurus gorgonae 3

149  Symphurus leei 1

150  Symphurus melanurus 1

151  Symphurus oligomerus 5

152  Symphurus sp. / 1

153 Symphurus sp. ,A 1

154  Symphurus sp. f 1

155  Synchiropus atrilabiatus 6

156  Synodus evermanni 8

157  Synodus scituliceps 6

158  Synodus sechurae

159  Synodus sechurae 2

160 Torpedo clemens 1

161  Trichiurus nitens 2

162  Trinectes fonsecensis 1

163 Trinectes sp. 1

164  Umbrina bussingii 2

165  Urotrygon chilensis 2

166  Urotrygon nana 2
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Sierpe Terraba

Appendix

Iﬂo. species frequencL]
1 Antennarius avalones 1
2 Bellator gymnostethus 1
3 Bollmannia chlamydes 1
4 Bollmannia sp. (new species) 1
5 Bollmannia stigmatura 2
6 Chlorophthalmus mento 1
7 Cycloopsetta sp. 1
8 Cyclopsetta querna 1
9 Cyclopsetta sp. 1
10 Cyclopsetta sp. 1
11  Decodon melasma 1
12 Diplectrum euryplectrum 1
13 Diplectrum macropoma 1
14  Diplectrum sp. 1
15  Engraulidae 1
16  Engyophrys sanctilaurentii 1
17  Gymnothorax equatorialis 1
18  Gymnothorax sp. 1
19  Gymnothorax sp. (new species) 1
20  Hemanthias signifer 2
21  Lophiodes caulinaris 2
22 Lophiodes sp. 1
23 Monolene asaedai 1
24  Monolene maculipinna 2
25  Paralichthyidae 1
26  Physiculus nematopus 2
27  Physiculus rastrelliger 1
28  Pikae longilepis 1
29  Polylepion cruentum 1
30  Pontinus furcirhinus 1
31 Pontinus sierra 2
32  Porichthys margaritatus 3
33  Prionotus teauei (juv.) 1
34  Pronotogrammus eos 2
35  Rhynchoconger nitens 2
36  Scorpaena russula 1
37  Sphaeroides annulatus 1
38  Sphaeroides lobatus 1
39  Syacium latifrons 1
40  Syacium ovale 1
41  Syacium sp. 1
42  Symphurus callopterus 2
43 Symphurus gorgonae 2
44  Symphurus leei 1
45  Symphurus oligomerus 1
46  Synchiropus atrilabiatus 1
47  Synodus evermanni 2
48  Synodus scituliceps 1
49  Synodus sechurae 1
50  Zalieutes elater 2
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No. |Species

1 |Achirus lucinerae 53 |Cynoscion sp. 105 |Narcine brasiliensis 157 |Selene peruviana

2 |Achirus mazaflatus 54 |Dasyatis longus 106 |Neobythes stelliferoides 158 |Serranus aequidanus

3 |Achirus scutum 55 |Decodon melasma 107 |Neopisthopterus tropicus 159 |Stellifer cestocarus

4 |Albula nemoptera 56 |Diaperus aureolus 108 |Ophichthys sp. a 160 |Stellifer chrysoleuca

5 |Anchoa lucida 57 |Diapterus peruvianus 109 |Ophichthys sp. b 161 |Stellifer illecebrosus

6 |Anchoa nasus 58 |Diodum histrio 110 |Ophictus (new species) 162 |Stellifer mancorensis

7 |Anchoa walkeri 59 |Diplectrum eumelum 111 |Ophioscon sciera 163 |Stellifer oscitans

8 |Ancylopsetta dendritica 60 [Diplectrum euryplectrum 112 |Ophioscon sp. 164 |Stellifer sp. (1?)

9 |Anisostremus dovii 61 |Diplectrum labarum 113 |Ophistoma prorigerum 165 |Stellifer sp. (2?)

10 |Antennarius avalonis 62 |Diplectrum macropoma 114 |Opisthopterus dovii 166 |Stellifer sp. (37)

11 |Antennarius sp. 63 |Diplectrum maximum 115 |Paralabrax loro 167 |Sphaeroides annulatus
12 |Argentina alicea 64 |Diplectrum pacificum 116 |Paralichthyidae 168 |Sphaeroides lobatus
13 |Arius dovii 65 |Diplectrum rostrum 117 |Paralichthys wodmani 169 |[Syacium latifrons

14 |Arius kessleri 66 |Diplectrum sp. 118 |Paralonchurus dumerilli 170 |Syacium ovale

15 |Arius osculus 67 |Diplobates ommata 119 |Peprilus snyderi 171 |Syacium sp. (1?)

16 |Arius platypogon 68 |Engraulidae 120 | Perissias taeniopterus 172 |Syacium sp. (2?)

17 |Arius sp. a 69 |Engyophrys sanctilaurentii 121 |Peristedion barbiger 173 |Symphurus atramentatus
18 |Ariussp. b 70 |Eosinistomus argentinus 122 |Peristedion crustosum 174 |Symphurus callopterus
19 |Arius troschelli 71 |Epinephelus nigritus 123 {Physiculus nematopus 175 |Symphurus chabaunadi
20 |Auxis sp. 72 |Epinephelus niphobles 124 | Physiculus rastrelliger 176 |Symphurus elongatus
21 |Batrachoides sp 73 |Etropus crossotus 125 |Pikae longilepis 177 |Symphurus gorgonae
22 |Bellator chlamydes 74 |Etropus sp. 126 | Polydactylus approximans 178 |Symphurus leei

23 |Bellator batimaster 75 |Eucinostomus argenteus 127 |Polylepion cruentum 179 |Symphurus melanurus
24 |Bellator gymnostethus 76 |Eucinostomus gracilis 128 |Pomadasys branickii 180 |Symphurus melastomateca
25 |Bellator loxias 77 |Gerres cinereus 129 |Pomadasys sp. 181 |Symphurus oligomerus
26 |Bellator xenisma 78 |Gymnothorax equatorialis 130 |Pontinus furcirhinus 182 |Symphurus sp. (1?)

27 |Bollmannia (new species) 79 |Gymnothorax sp 131 |Pontinus sierra 183 |Symphurus sp. (2?)

28 |Bollmannia chlamydes 80 |Gymnothorax sp. (new species) 132 |Pontinus sierra (amarilla) 184 |Symphurus sp. (37)

29 |Bollmannia sp. (new species) 81 |Haemulon scuderi 133 |Pontinus sierra (rojo) 185 |Synchiropus atrilabiatus
30 |Bollmannia stigmatura 82 |Haemulopsis elongatus 134 |Porichthys greeni 186 |Synodus evermanni

31 |Bregmacerus batimaster 83 |Haemulopsis leuciscus 135 |Porichthys margaritatus 187 |Synodus scituliceps

32 |Calamus brachisomis 84 |Hemanthias peruanus 136 |Prionotus albirostris 188 |Synodus sechurae

33 |Caranx caballus 85 |Hemanthias signifer 137 |Prionotus birrostratus 189 |Torpedo clemens

34 |Caranx caninus 86 |Himantura pacifica 138 | Prionotus horrens 190 |Trichiurus nitens

35 |Caranx otrynter 87 |Hippocampus ingens 139 | Prionotus ruscarius 191 |Trinectes fonsecensis
36 |Caranx speciosus 88 |Hippoglossina tetraophthalmus 140 | Prionotus sp. 192 |Trinectes sp.

37 |Caranx vinctus 89 |Hoplopagrus guntheri 141 |Prionotus teaguei 193 |Umbrina bussingii

38 |Catherops tuyra 90 |lIsopisthus altipinnis 142 |Prionotus teaguei (juv.) 194 |Urotrygon chilensis

39 |Caulolatius affinis 91 |Kathetostoma averuncus 143 |Pronotogrammus eos 195 |Urotrygon nana

40 |Cetengraulis mysticetus 92 |Lophiodes caulinaris 144 |Raja equatorialis 196 |Urotrygon sp. (1?)

41 |Chlorophthalmus mento 93 |Lophiodes sp. 145 Raja velezi 197 |Urotrygon sp. (2?)

42 |Citharichthys platophrys 94 |Lophiodes spirulus 146 |Rhinobatus leucorhynchus 198 |Zalieutes elater

43 |Coryphaenoides leucophaeus 95 |Lutjanus argentriventis 147 |Rhipticus negropinnis 199 |Zapteryx exasperata
44 |Cyclopsetta panamensis 96 |Lutjanus guttatus 148 |Rhynchoconger nitens

45 |Cyclopsetta querna 97 |Lutjanus peru 149 |Rya equatorialis

46 |Cyclopsetta sp. (17) 98 |Menthicirrus nasus 150 |Rypticus nigripinnis

47 |Cyclopsetta sp. (27) 99 |Microgobius erectus 151 |Sciaenidae

48 |Cyclopsetta sp. (37) 100 |Monolene asaedai 152 |Scorpaena histrio

49 |Cyclopsetta sp. (juv.) 101 |Monolene maculipinna 153 |Scorpaena russula

50 |Cynoscion albus 102 |Mulloides dentatus 154 |Seiadeaps troschelli

51 |Cynoscion nannus 103 |Mustelus lunulatus 155 |Selene brevortii

52 |Cynoscion phoxocephalus 104 {Myrichthys sp. 156 !Selene oerstedii




Appendix V. : Systematic list of Copepodes 108 Appendix

Systematic classification of the copepods found during the Victor Hensen Expedition in the
pacific coast of Costa Rica. December 1993-February 1994.

Orden Calanoidea Sars 1903 Family Acartiidae
Family Calanidae Arcatia danae Giesbrecht 1889
Canthocalanus pauper Giesbrecht 1888 |(|A. Lilljeborgii Griesbrecht 1889
Undinula vulgaris Dana 1852 A. negligens Dana 1852
Family Paracalanidae Orden Cyclopoidea Burmeister 1834
Acrocalanus gibber Giesbrecht 1888 Family Oithonidae

- |Paracalanus parvus Claus 1863 Oithona spp. Baird 1843

P. crassirostrris Dahl 1894
Orden Harparticoida G.O. Sars 1903

Family Calocalanidae Family Tachidiidae Sars 1909
Calocalanus sp. Giesbrecht 1888 Euterpina acutifrons Dana 1852
Family Clausocalanidae Family Clytemnestridae S. Scott 1909
Clausocalanus sp. Giesbrecht 1888 Clytemnestra rostrata Brady 1883
Family Eucalanidae Family Miraciidae

Eucalanus monachus Griesbrecht 1888 ||Macrosetella gracilis Dana 1852
E. elongatus Dana 1849

E. attenuatus Dana 1849 Orden Poecilostomatoida Thorell 1859
Family Oncaedae
Family Euchaetidae Oncaea spp. Philipe 1843
Euchaeta wolfendeni Scortt A. 1909 Oncaea conifera Giesbrech 1891
Euchaeta sp. Philippi 1843
Family Corycaeidae
Family Metridinidae Corycaeus spp. Dana 1849
Pleuromamma gracilis Claus 1863 Corycaeus flacus Griesbrecht 1891
C. speciosus Dana 1849
Family Centropagidae Copilia sp. Dana 1849

Centropages furcatus Dana 1949
Familia Clauidiidae Emblenton 1901

Family Pseudodiaptomidae G.O. Sars 19||Hemicyclops thalasius Verv. & Ram. 1966
Pseudodiaptomus wrigthi Johnson 1964
P. panamensis Walter 1989 Familia Clauidiidae Emblenton 1901

Hemicyclops thalasius Verv. & Ram. 1966
Family Temoridae '

Temora discaudata Giesbrecht 1889 Family Sapphirinidae

Sapphirina sp. J.V. Thompson 1829
Family Lucicutiidae

Lucicutia ovalis Wolfenden 1891

Family Candaciidae
Candacia catula Giesbrecht 1889

Family Augptilidae J
Haloptilus sp. Giesbrecht & Schmeil 189

Family Pontellidae
Labidocera acuta Dana 1849
L. lubbocki Griesbrecht 1889
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Leg1 Institution
Birkicht, Matthias, Dipl.Ing. ZMT
Bussing, William A., M.Sc. CIMAR-UCR
Chaves, Joaquin C., M.Sc. UNA

Mug Moisés, M.Sc. CIMAR-UCR
Cérdoba, Rocio, M.Sc. UNA

Cruz, Rafael A., Lic. UNA
HoBfeld, Britta, Cand.nat. ZMT

Koch, Volker, Cand.nat. ZMT

Lopez, Myma L., Lic. CIMAR-UCR
Molina, Helena U., M.Sc. CIMAR-UCR
Morales, AlvaroR., Dr. CIMAR-UCR
Rojas, Raiil, B.Sc. SEP-BIOLOGIA
Vargas, Jose A., Dr. CIMAR-UCR
Wolff, Matthias, Dr. 7ZMT

Leg 2 Institution
Canfield, Donald E.. Dr. MPI
Ferdelmann, Timothy G.,Dr. MPI

N. Glud, Ronnie, Dr. MPI
Gundersen, Jens K., Dr. MPI

Kuever, Jan, Dr. MPI
Lillebzk, Rolf, Dr. MPI
Thamdrup, Bo, Dr. MPI

Wawer, Cathrin, Dr. MPI

Vargas, Jose A., Dr. CIMAR-UCR
Cérdoba, Rocio, M.Sc. UNA

Leg 3 Institution
Hebbeln, Dierk, Dr. GeoB
Aguilar, Teresa, Lic. UCR

Beese, Detlef,, Dr. GeoB

Bofill, Beatriz,B.Sc. CIMAR
Cortés, Jorge, Dr. CIMAR
Denyer, Percy, Dr. UCR
Fonseca, Ana, B.Sc. CIMAR
Vargas, Jose A. Dr. CIMAR

Leg 4 Institution
Birkicht, Matthias, Dipl. Ing. ZMT
Bussing, William A., M.Sc. CIMAR-UCR
Chaves, Joaquin C., M.Sc. UNA
Cérdoba, Rocio, M.Sc. UNA

Cruz, Rafael A. ,Lic. UNA
HoBfeld, Britta , Cand.nat. ZMT

Jesse, Sandra, Cand. nat. ZMT

Ruiz, Eleazar CIMAR-UCR
Koch, Volker, Cand.nat ZMT

Lopez, Myma L., Lic. CIMAR-UCR
Molina, Helena U., Lic. CIMAR-UCR
Morales, Alvaro R., Dr. CIMAR-UCR
Rojas, Raiil. B.Sc. SEP-BIOLOGIA
Vargas, Jose A., Dr. CIMAR-UCR
Wolff, Matthias, Dr. ZMT

UCR :  Universidad de Costa Rica

CIMAR: Centro de invest. limnolog. y marinas

ZMT:  Zentrum fiir marine Tropenokologie

GeoB: Fachbereich Geowissenschaften,Uni Bremen
MPI:  Max-Planck Inst. fiir marine Mikrobiologie
UNA: Universidad Nacional de Costa Rica




